Recognized large occurrences of fluid-deposited graphite displaying high 15 crystallinity are so far restricted to high-temperature environments (mainly granulite 16 facies terranes). However, in the extensively mined Borrowdale deposit (UK), the 17 mineralogical assemblage, notably the graphite-epidote intergrowths, shows that fully-18 ordered graphite precipitated during the propylitic hydrothermal alteration of the volcanic 19 host rocks. Fluids responsible for graphite deposition had an average XCO 2 /XCO 2 +XCH 4 20 ratio of 0.69, thus indicating temperatures of ~500 ºC at the FMQ buffered conditions.
the mineralized bodies points to a fO 2 at the FMQ buffer conditions and, therefore, to a 134 temperature close to 500 ºC. 135
STRUCTURAL FEATURES OF GRAPHITE 136
The structural characterization of graphite from the Borrowdale deposit has been 137 carried out by means of X-ray diffraction (XRD) and Raman spectroscopy (for details on 138 analytical conditions, see Data Repository). XRD of graphite is generally used to obtain 139 bulk information on the order of the structural arrangement along the stacking direction 140 (c-axis) of the carbon layers. On the other hand, Raman spectroscopy records changes in 141 crystallinity as manifested in the in-plane crystallite size (L a ), and it is a suitable 142 analytical technique to get information on the structural homogeneity/heterogeneity of a 143
given sample at the micrometric scale. 144
The XRD patterns of all the samples show sharp and symmetrical (00l) peaks, as 145 well as (hkl) reflections of smaller intensity corresponding to fully crystalline hexagonal 146 graphite. The average (002) spacing is 3.351 Å, and the average crystallite size along the 147 stacking direction (L c ), calculated according to Wada et al. (1994) is 1110 Å (Table 1) . 148
First-order Raman spectra of the studied graphite show a sharp peak at 1580 149 cm -1 (G band) indicative of high degree of atomic ordering, and weak or absent disorder 150 bands at 1350 cm -1 and 1620 cm -1 (D1 and D2 bands, Fig. 1a ). The average intensity 151 and area ratios for the disorder to order bands (R1 = D1/G peak intensity ratio, and R2 = 152 D1/(G+D1+D2) peak area ratio) of laminar, cryptocrystalline, and spherulitic graphite 153 range from 0.07 to 0.09 for R1, and from 0.05 to 0.12 for R2 (Table 1) . Thus, 154 independently of the morphology of graphite, the average crystallite size L a is in excess 155 of 1000 Å, according to the estimation of Wopenka and Pasteris (1993) showing a well-defined shoulder at 2685 cm -1 on the S-peak. Thus, the features of the 158 first-and second-order Raman spectra are indicative of a high degree of crystalline 159 perfection along the basal plane of the graphite structure and also of the attainment of the 160 triperiodic ABAB stacking (Lespade et al., 1982) . 
Analytical techniques 1 2
The structural characterization of graphite from the Borrowdale deposit has been 3 carried out by means of X-ray diffraction (XRD) and Raman spectroscopy. For the 4 XRD study, after grinding and homogenization to <53 µm, ten samples of randomly 5 orientated powders of graphite were run in a Siemens D-500 diffractometer, using Cu-6 K radiation at 30 kV and 40 mA, a step size of 0.03 (º2), a slit system of 1º-1º-1º-7 0.15º, and time per step of 1 s (scan rate of 1.8º 2θ/min). Each sample was run at least 8 twice using silicon as the internal standard. Measurements on the XRD patterns were 9 done using the Diffrac Plus EVA 10.0 software. . Laser power on the sample surface 19 was reduced to 2 mW to avoid radiation damage to the graphite. Raman analysis of 20 graphite also might be affected by polarization effects between the incident laser 21 electromagnetic field and the structure of graphite, and this might virtually enhance the 22 defect bands especially for measurement on the graphite edge planes. These effects are 23 rather weak with a 514.5 nm wavelength (Tan et al., 2004) , and to further attenuate 24 them we used a ¼ wavelength plate before the microscope which yields a circular 25 polarization of the laser. The Raman parameters (peak position, band intensity, and 26 band area) were determined with the computer program PeakFit 3.0 using a Voigt 27 function. 28
The microthermometric study of the fluid inclusions was carried out using a 29 
